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@ Peptides inhibiting inteileukln l-bSta release useful as antiinflammatory agents. 

® h.?'T''°""J® ^°^u? R-A1-A2-X-A3 wherein R i H. a protecting group or optionally substituted 
benzyloxy. A, is an a-hdroxy or a-amino acid residue or a radical (a) as defined hereinaSLr^ I^^^ 
a-hydroxy or a-amino acid residue or A, and A^ fomi together a pseudo^l^eptfdror a di^ptidS 

TTy'llf^:^'?^^:^''^^^.^^^' -?^2^^3 or -CHHCO)„-Ye wherein X, is 0 or S, m is 0 or 1 and 
properties phamiacological activity, e.g. IL-I3 release inhibiting 
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The present invention relates to peptides having pharmaceutical, utility, processes for their production, 
pharmaceutical compositions comprising them and their use as pharmaceuticals. 
More particularly the present Invention provides a compound of formula I 

R-Ai-ArX-A3 (') 

wherein 

R is hydrogen, an amino or hydroxy protecting group or optionally ring substituted benzyloxy. 
At is an a-hydroxy acid residue; an amino acid residue or a thiocartwnyl analogue thereof having each an 
optionally protected side chain; or a radical of formula (a) 




wherein ring A is optionally substituted by hydroxy or Ci^alkoxy and is CO or CS 
and either 

i) A2 is an a-hydroxy acid residue, -NH-CHR3-CO- 




wherein 

Ri is Ci^alkyl 

R2 is H. halogen, Ci^alkyl, CF3 or trityl, 

Rj is an optionally protected side chain residue of an a-amino acid, and 

Y is Cj^alkylene optionally substituted by OH, CH3, C2H5, 0x0, ketal or halogen, 

X is a radical of formula (a) or (b) 




wherein R7 Is -CO2H, -CONHOH or a biolsosteric group, 
A3 is -CH2-X1-CO-Y1; -CHrO-Yz; or -CH2-S-Y3; wherein X, is 0 or S, Y, is a cydoaliphatic residue; option- 
ally substituted aryl; optionally ring substituted diphenylmethyl; piperidino; or optionally substituted 
mono-, bi- or tricyclic heteroaryl; Y2 is a cydoaliphatic residue; optionally ring substituted diphenylme- 
thyl; or optionally substituted bl- or tricydic heteroaryl; Yj being also optionally substituted pyridyl or 
aryl when A, is other than an a-hydroxy acid residue and A2 is other than -NH-CHRrCO-; and Y3 is a 
cydoaliphatic residue; tri-(Ci^alkyl)methylcarbonyt, di-(Ci^alkyl)aminothiocarbonyl. 4-nitro-phenyl. 
2,6-dlchloro-benzoyl; 2,3.6-trichioro-4-pyridyl. a 5-membered nitrogen-containing heterocydic radical 
or optionally substituted bl- or tricydic heteroaryl; Y3 being also optionally substituted pyridyl or aryl 
when Ai is other than an a-hydroxy acid residue and A2 is other than -NH-CHRj-CO-; 

or 

ii) A2 Is a radical of formula (c) 
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wherein 
R4 is H or Ci^alkyJ 
Re is CO or CS 

10 Y4 Js-(CH2).-N{C,_4alkyl)2 or optionally protected -(CH2),--NH-cycIohexy^ 2 3or4- 

or Ai and A2 form together a radical of fonnula (aa), (bb) or (cc) 



-NH-CH - CO-N - CH-CO- -NH-CH-CH -O-CH-CO- 



(aa) 



(bb) 



-NH-CH-COO-CH-CO- 



(CC) 



rh«in IT'" T'" """^ together Ca^lkylene or C.^lkenylene and Y5 is an optionally protected side 

chsnn residue of an a-ammo acid; or has one of the significances given above for Y. 
or R5 and Y5 form together 



-N-CH- 



35 



40 



45 



55 




or R, Is 2.3-dihydro-2-indanyl. Y^ is H and R,. has independently one of the significance given for R,, and 

aZe ' ''''''''' °' "'""^ ^'"''"^ °^ thiocarbonyl analogue A, indicated 

or A, and A2 fomn together a pseudo-dipeptide or a dipeptide mimetics residue 
X IS a radical of formula (a) or (b) as defined above, and 

ic ^^iL^r^^f?!:'^'^^?'" "^^^'"^^ ° ^ ^"^ Y« ^ cycloaliphatic residue; tri- 

(C,^alkyl)methyl; optionally nng substituted diphenylmethyl; optionally substituted aryl; or an optionally 
substituted mono-, di- or tricyclic heteroaryl residue 
with the provisos that 

A2 IS -NH-CHR,-CO- and R7 in (a) or (b) is optionally esterified COOH 

a rAL'?.'H' V " — " '"^ '"'""^ °^ optionally'pmtectod side chain residue of an 

a-amino acid, Y, is optionally substituted aryl and R, Is optionally esterified COOH 
a nd the physiologically-hydrolysable and -acceptable esters or amides thereof when r/is -C0,H 
in free form, in salt form or in the form of complexes. / z . 

opti.^1 feiTrt'ht^fT"' ' f 7"y.°^'^''9 °^ commerciaily available or non natural amino acid or an 
mRNAdirection, e.g. p-Nal, a fluoro-a-amino acKl such as fluoroaianine. cydohexyialanine. Irlmethylsllyl-Ala 
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ben2imidazol-2-yl-methyl.1H-1.2.4-triazol-3-yt-methyl,pyrazol-3-yl-met^^ 

Examples of protecting groups as R are e.g. disclosed in "Protective Groups in Organic Synthesis . T. W. 
Greene J Wiley & Sons NY (1981). 219-287. for example acyl such as fbrmyt. acetyl, methoxysuccinyl, hy- 
droxysu'ccinyl, benzoyl or phenylacetyl. each of the two latter being optionally substituted on the phenyl nng 
with e,g. p-methoxycarbonyl. p-methoxy or p-nitro; trityt; alkoxycarbonyt such as methoxycarbonyl. t-butylox- 
ycarbonyt or i.-butyloxycarbonyl; allyloxycarbonyl; arylmethoxycarbonyl such as 9-ftuorenytmethoxycarbonyl 
or benzyloxy carbonyl optionally substituted on the phenyl ring with p-methoxy. p-nitro. p-chloro orm-pheny^; 
aralkyi such as benzyl or phenethyt optionally ring substituted with p-methoxy, p-nitro or p-chloro. or naphthyl- 
methyl- araikoyl such as phenacetyl. phenyl propionyl or naphthoyl; arylsutfonyl or aralkylsulfonyl such as phe- 
nylsulfonyl or benzyl sulfonyi each being optionally ring substituted with p-methyi or p-methoxy, or naphthyl- 
sulfbnyl optionally ring substituted with e.g. amino or di{Ci^alkyl)amino. 

Examples of hydroxy protecting groups as R are e.g. as disclosed hereinafter for aliphatic or aromatic hy- 
droxy functionalities. 

When the side chain of the natural or unnatural amino acids includes heteroatoms such as O, S or N, the 
heteroatoms on the side chain can optionally be protected with an 0-, S- or N-protecting group. 

Such protecting groups are well known in the art. N-protecting groups may be e.g. as disclosed above. O- 
protecting groups are e.g. described in The Peptides". 3. 169-201. For aliphatic hydroxy functionalities, suit- 
able O-protecting groups include the benzyl, L-butyl and methyl groups. For aromatic hydroxy functionalities, 
suitable Oprotecting groups include the benzyl. t.-butyl. methyl, tosyl and benzyloxycarbonyl groups. O-pro- 
tecting groups for carboxy functionalities on amino acid side chains are well known ester groups, e.g. as de- 
scribed in The Peptides", 3, 101-135, or amides and include the methyl, ethyl, t-butyl and benzyl groups or 
amide groups such as obtained Wrth C,^alkyl- amine. C^alkoxy-Ci^alkyl amine or aniline. S-protecting 
groups for thiol functionalities on amino acid side chains are known and described e.g. in The Peptides", 3 
137-167. Examples include the methyl, t.-butyl. benzyl, p-methoxyphenylmethyl, ethytamino-carbonyl and 
benzyloxycarbonyl groups. 

When A, is an amino acid residue having an optionally protected side chain, it may be an a-amino acid, 
e g Val Leu Ser, lie. Gly. Ala, Phe, Pro or hydroxy-Pro, preferably Val. Leu, lie or Ala. 

When A, or A2 is an a-hydroxy acid, it may be e.g. lactic acid or 2-hydroxy-3- methyl butanoic acid. Prefer- 
ably only one of Ai and A2 is an a-hydroxy acid, u • 

Examples of R3 as an optionally protected side chain residue of an a-amino acid include a side chain re- 
sidue as present in a natural a-amino acid and optionally protected, e.g. as present in Va\. Leu. lie, Ala, Thr. 
Ser, Cys, Met Lys. Gly or Tyr or a radical of formula (d), (e) or (f) 




(e) 



(d) 

wherein each of Rg and R9, independently is H. halogen. C^alkyl. CF3 or trityl. and or 



-CH2 

each of Rio and R,, independently is H, halogen, Ci^alkyl. C,^alkoxy, CF3, OH or phenyl. 
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IS 



a, n^irr^ \' ^. ^" """""^"^ """^"^'^ ^'"^ "^'""^ °' '""^""e swe chain residue 

.M. ffT''* ?f """"^ • " ''«'««'aryl as Y, or Y. are 5- or 6-membered aromatic hoterocvdic re- 

H^nn P '^;'^f'"=:«^'<'"«« -^yalso be condensed to 1 or2 benzene rings and/or to a f urth« h^,^ 
cyclic r^ng Preferably the heteroaryl residue comprises 1 , 2 or 3 heteroatoms selected fram N and S sZl 

mUaTgT (h i) o" "-^^cycllc radical e.g. as disclosed beiJw ofa radical of o*^! 
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(i) 



(D) 
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Wherein R,2 is H, C,^alkyl. C.^alkoxy. CF3. halogen, nitro. or cyano. and 
each of R13 and R,4 independently is H or Ci^alkyl. 

Pyridyt as Y,, Yj, Y3 or Yg is preferably a residue attached by a carbon atom to CO or X anri nntF,>r,otiw 
substituted by 1, 2 or 3 substituents selected fron, hatogen. cp/nitro. cyano~ ^?al'c,!'aX ' 

Optionaily substituted indolyl. indazolyl. acridlnyl, xanthenyl, pyrrolyl or benzothienvl is oreferablv ontinn 

ZorTiLtlS"""''''"'''''"'''"'"''''-"'^^ 

oriJ^tZl^^,"^^'° '^T^'^ ^' °' ^' ^bSiiiutei bl- or tricydk: residues conv 

Sid I'^ter w! '"^ ' " ° °" """'"'^'^^ ^"^'^ - 

t,B "i'"9«"-<»"'«i"'"9 heterocyclic radical as Y, may comprise 2. 3 or 4 nitrogen atoms- it may 

be unsaturated and also optionally substituted. Suitable examples include e.g. 



■15 



_ \ N 
55 ^15 

wherein R15 Is H or C|_,alkyl. 

The term -pseudo-di peptide- as used herein refers to a dipeptide Isostere in which the peptide bond be- 
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tween the two amino acid residues, whether natural or unnatural, is replaced with an Isosteric group, e.g. C(Ha- 

'°^'?h?tL -dipeptlde mimetics- as used herein means a chemical entity able to subsWute a dipeptic^^^^ 
its biological properties. A -dipeptide mimetics- can have variable degrees of structural similarity with the di- 
5 peptide, mimicing e.g. only the dipeptide backbone or only the side chains of the dipepbde. 
Examples of Ai A2 pseudo-di peptide units include e.g. 

- NH - CHRib - CR16 = CH - CHY5 - CO - 
wherein Rib and Y5 are as defined above and R^e is halogen or Ci^aikyl. 
Examples of A, A2 dipeptide mimics are e.g. 
10 - NH - CHRib - W, - wherein Rn, is as defined above and W, is 1,4-phenylene. 



15 




or 




CO- 



- NH - W2 - wherein W2 is 



20 



25 




- CO- 




CO - 



30 



35 



0 co- 





co- 



or 



40 



45 



wherein R17 is H or Ci^alkyl, 
or -O-W3- wherein W3 is 




SO, - 



50 



55 




Aryl as Y, Y3 or Ye means phenyl. 1- or 2-naphthyl or 9-anthracyl. Preferably 9-anthracyl is unsubstituted. 
Substituted phenyl as Y^. Y3 or Y, is phenyl bearing 1 to 5 fluoro substituents or phenyl mono-, dn or tnsub- 
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cTh% ?nnu «fT[I°' I '- CMaikoxycarbonyl. NHCOC„alkyl. CONHSOrPhenyl and 

[n'STbrcS c; JalC - err"' " "'"'"^ " '■"^"'^''^ 

Halogen means fluorine or chlorine. 

By biolsosteric group as Is meant a group replacing one part of a biologically active moleciile without 
teS; group" ' """^ -*o«e e 9 a 

«rh^„\^'f ^-nprisesone asymetric cartxjn and radical of formula (b) comprises two asymetric 

^^Z^T7 \ " """erstood that the present on 

Tse stet^. """'"^ '«^^'«"«"^'^«'« '"!>*>'res, e.g. racem^es unless o*er- 

whte^.»VT,"''*' K," '"^^'^'''t''^'''"'''""'''^ ^"^ ■^«=«'"«''le esters or amides- are meant esters and amides 
which a e hydrolysable under physiological conditions to yield alcohols or amines which are themselves ph^ 
idogically acceptable, i.e. which are non-toxic at the desired dosage levels ^ 

I ^htl'^RT.ZT^ ^ °' ^"'"^ton. respectively, of a compound of formula 

wherein R^^ a carboxy group. Such esters include esters with an aliphatic or alicydic alcohol or polyd having 
1 to 2 carbon atoms. Such amides Include amides with aliphatic amines, e.g. C^alkyl amine c'^^aikoJ^i" 
C,_,alkyl amine such as p-methoxy-ethyl amine, or aniline. 

therJTfTIJIZ^r ' ' ^'^^ " the 'omi of complexes 

Ihh ,^Hr « " l*"!^ "■9- ^» ^^Ws Inorganic acids Such 

rj^abfe w^H ,^ rj."""""' •'^''"^''lorides and acetates. Salt forms may alsoTndude those ot 

lr«,. Z TTT^" ^0^""^ "'formula I. e.g. alkali metal salts such as sodium or 

potassium, or substituted or unsubstituted ammonium salts. Complexes are e.g. formed from compound^ o 
formu^l on additfon of inorsubstances. e.g. inorganic salts or hydroxides such as Ca- an~ra„d/o 
an addition of polymeric organic substances. 

n„,v^ ^r'"" ""^ ^^"^ "'^^ "^^^ ° °' ^ configuration, except otherwise stated, e.g. as in 

proviso (II J. 

blnaliontrS^^^^^^^ "^"'^"^""^ « ^''^^ '"^^'^-"^ - -V com- 

1. R is an amino protecting group or benzyloxy. preferably an amino protecting group e.g. faenzyloxycar- 
bonyi, naphthoyf naphthylsulfon^ optionally ring-substituted by di(C,,alkyl).amino. R Is preferably ben- 
zyloxy when Ai is a radical of formula (a). 

2. AWs Val. D-Val, Phe. Leu. AJa, lie. trimethylsilyl-Ala or an a-hydroxy acid residue 

3. X IS a radical of formula (a). 

heteSc rad^r'"* unsaturated nitrogen-containing 



heterocyclic radical. 
5. A2 is 



1^- CH - CO- 



/ 
Y 



A3 Is -CH2-X1-CO-Y1, -CH2-O-Y2 or -CH2-S-Y3. 

7 y I ^""^yjT T -NH-CHR3-CO.; A3 -CH2-X,-CO-Y,. .CH2-O-Y2 or -CH^-S-Y^ 

7. Yi Is substituted aryl. optionally substituted heteroaryl or a cydoaliphatic residue 

hi nr!H!!!;^*i!'^r^°"'.'^' -^^^^^-^O-Y, wherem Y, is a cydoaliphatic residue or optionally substituted 

10. In radical (c) R, is H. 

11. R» is CO. 

n^'^^ ^"^/^''^ ' °"o™"la (aa) wherein R1. and R, form together C^alkylene. -CHY5- 

13. A, and A, form together a radical of formula (aa) wheroin R,. and R. form together C>kylene, and 
Aj IS -CHy.X,.(CO)„.Y, wherein Ye is other than optionally substituted aryl or pyridyl. 
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14. At and A2 form together a pseudo-dipeptide residue. 

15. A, and A2 fonn together a dipeptide mimetics residue; Ye is optionally substituted aryt or optionally 
substituted mono-, di- or tricyclic heteroaryl. 

16. Preferred dipeptide mimetics residues are -NH-CHR,b-Wi- wherein Wi is 




CO- • 



-NH-W2 wherein W2 Is 





17. R7 is -CO2H or an ester thereof, preferably -CO2H or (Ci_i2alkoxy)carbonyl. 

The present invention also provides a process for the production of a compound of formula I, which process 

'^^'^aj'^moving at least one protecting group from a compound of formula 1 in protected form or adding a pro- 
tecting group R at the terminal group of a compound of formula I; or 

b) converting one compound of formula 1 into another compound of formula I; or 

c) coupling together by an amide bond two peptide fragments, each of which contains at least one amino 
acid in protected or unprotected form and one peptide fragment containing a radical of formula (a) or (b) 
as defined above, the peptide fragments being such that a protected or unprotected pepUde having the 
sequence according to formula I above is obtained and. if necessary, removing the protectmg group or 
groups from a compound of formula I in protected form; or 

d) reacting a compound of formula II 

R-Ai-A2-X-CH2-Za (II) 
wherein R. A, . A2 and X are as defined above, and is a leaving group, with a compound of formula HX^ 
(C0)„,-Y7 wherein X, and m are as defined above and Y7 is Y^. Y2. Y3 or Ye or a functional derivative thereof 

when m is 1; . , ^ ,..v .. j ^ „ 

e) for the production of a compound of formula I wherein X is a radical of formula (a) or (b) monoalkylating 

or monoacytating a compound of formula 111 

R_ - -NH-CH-CHOH-CH ^ OH ( III ) 

I 

wherein R, A^ and A2 are as defined above and Rie is an ester group, with a compound HXi-(C0)„-Y7 

wherein m, X, and Y7 are as defined above, or a functional derivative thereof, when m is 1. 
and recovering a compound of fonmula I thus obtained in free or salt form or in the form of a complex 

Processes (a) to (e) above may be carried out in accordance with standard techniques known in the art. 

The removal of a protecting group in process step (a) may also include the removal of R on the terminal 
group of a compound of formula I. For example, when R is benzyloxy carbonyl, this group may be removed by 
hydrogenation in the presence of a catalyst, e.g. Pd. ^ . ^ . v 

In accordance with process step (b) for example, for the production of a compound of fonnula I wherein X 
comprises a carboxy group, a compound of formula I wherein X comprises an esterif ied or amidated carboxy 

8 
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rZ"^ hydrolysed Such hydrolysis may be effected by treatment with an appropriate ^kali or by acd 
hydrolysis, for example in the presence of trifluoroacetic acid. 

X r<^"„?c!r'"' '"^f^'^yt*' P^^^ step C). for the production of a compound of formula I wherein 
aZ^r . «f "^■""'^'^l '=artK,xy greup, a compound of formula I wherein X comprises a carbo,^ 

mlL cn^T r."" °^ S"<=h esterformation or amidation 

may bo earned out using any of the techniques known in the art. for example converting the carboxy gmup°n 
a functional reactive group, e.g. a corresponding acid halide or anhydride 

In accordance with a further embodiment of process step (b). for the production of a compound of formula 

Li e o^'^lT'? T ^ ""^ '"'"^^ '° "^^ oxidation oT^n a^ 

cohd, e.g. according to Jones, Swern or Pfitzner-Moffatt oxidation procedures 

Process step (c) may be carried out by the techniques linown m the art of peptide chemistry 

MitsunT^^^d^^^^^^^^ '° ^" P^--^"-' according to the 

tia^^Z^f^f'^t "'^^^'^'^^ '"^y """^ for funct^nal groups which do not par- 

ite^r„?h/r ^^^T Q^^P^- <^'^y protecting groups, acetal groups 

etc. When the desired reaction is complete, the protecting groups may then be removed 

inHK,l^?ri ° . f l^''^ processes may be earned out using starting materials in the form of one or other of the 

o^l trj;^ '"^ °' f^'^*'"^ ^ the asymetric carbons present in radicals of 

InTnli * } ^ °' ' '^"^ Conveniently the starting materials a,B used as S- or R- 

ThlTh! r° p ^ ' "^y"^^*"*^ ^dteals Of formulae (a) or 

(b) has the S or R configuration, respectively. ^ ' 

In J^rlffr'"!^^!!"^'" TJ^ ^'"^'^ °' '"^y P^^P^'^^ ^"a' W with process step (c) 

h^sofar as the production of the starting materials Is not particularly described, the impounds are l^own or 
may be prepared analogously to methods known and practiced in the art. 

The following examples are illustrative of the invention. All temperatures are in 'C 

The following abbreviations are used: 
THF ~ tetrahydrafuran 
TFA = trifluoroacetic acid 
MeOH = methanol 
EtOAc = ethyl acetate 
Dec = dicydohexylcarbodiimide 
HOST = hydroxybenzotriazole 
Z ~ benzytoxycari^onyl 

Pip = pipecoline 
BOC = L-butoxycarbonyl 
Fmoc = 9-fluorenylmethoxycarbonyl 

EDCI = N-ethyl-N'-dimethylaminopropyl-carbodiimide hydrochloride 
DMAP = 4-drmethylaminopyridin 
DAST = diethylamino sulphur trifluoride 
t.Bu = tert.-butyl 



EXAMPLE 1: 



Lvl^r .^K f ^ ^' '-'^ '^"'^'^ 'y (3R)-amino.(4SH-hydroxy-5(1.adar4n toy- 

ndtreval'^^^^^^^ 

and DMF evaporated. The residue is dissolved in EtOAc, adjusted to alkaline pH by adding NH.OH cone and 
chromatographed {SiO,. aceton/hexane 15/85), yielding the title compound as a cLiess foam 



9 
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EXAMPLE 2 : 

Z-vaIyl-<^-«thyl)histidinylH3RS)-3-aniino-5(2,6-dlchlorobenzoyloxy)-4-ox<>.pentanoic acid ethyl ester 

[Z-vaM-(t-BOC)hislldinylH3RS)-3-amino-5{2.6-dichlorobenzoyloxy>-4-oxo-pentanoic acid ethyl ester 
(500 mg. 0.61 mmol) is dissolved in CH^Qj (10 ml). Ethyltriflate (0.24 ml. 1.83 mmol) Is added at -78». The 
reaction mixture is brought to room temperature within 6 hours and then stirred for another 20 hours at room 
temperature. Water is added and the mixture extracted with EtOAc. The combined organic phases are washed 
with saturated NaHCOa. then with a NaQ solution, dried over Na2S04 and evaporated to dryness. The residue 
is purified by chromatography (SiO^. EtOAc/EtOH/NH40H 97/2/1). yielding the title compound as a colorless 
foam. 

The compound used as starting material may be produced as follows: 

(Z-vaIyl-histidinyl)-(3RS)-3-amino-5C2.6-dichlorobenzoyloxy)-4-oxo-pentanoic acid ethyl ester (0.5 g, 0.7 
mmol) is dissolved in THF (1 0 ml) and added to (BOC)^ 0 (0.26 g. 1 .2 mmol) in THF (1 0 ml and stirred for 48 
hours at room temperature. The solvent is evaporated and the product used without further purification. 

EXAMPLE 3 : 

(3S)-3[Z-valyl-(4S)-4.fluoroprx>linyllamino.4-oxo-5{2,6-dichloroben2oy1oxy)pentanoic acid tertbutyl 
ester 

(3S)-3[{Z-valyl-(4S)-4-fluorolprolinyl)lamino-(4RS)-4-hydroxy-5(2.6-di-chlorobenzoyioxy)pentanoic acid 
tertbutyl ester (0.84 g. 1.16 mmol) is dissolved in acetone (40 ml). Jones reagent (4 ml. 9.2 mmol) is added 
in 8 portions at 5 min. intervals. When the addition fe complete, the reaction mixture is stirred for an additional 
2 75 hours at room temperature, adjusted to alkaline pH by adding 25 % NH^OH and filtered over S1O2. Evap- 
oration of the solvents give 0.7 g of crude product which is purified by chromatography (SiO^. acetone/hexan 
25/75), yielding the title compound as a white powder. 

EXAMPLE 4 : 

(3S)-3[Z.valy|.(4S)-4-fluoroprolinyllamlno.(4RS)^hydroxy.5.(2,6-di.chtorobenzoyIoxy)pentanoic 
acid tertbutyl ester 

Z-vaM-(4S)-4-f luoroproline (0.5 g, 1 .36 mmot), DCC (0.56 g . 2.7 mmol) and HOBtHaO (0.21 g. 1 .36 mmol) 
are dissolved in THF (10 ml) and combined with (3S)-amino-(4RS)-4-hydroxy-5-(2.6-dichlorobenzoyloxy)pen- 
tanoic acid tertbutyl ester in THF (10 ml). The reaction mixture is stirred at room temperature for 20 hrs. and 
filtered The filtrate is evaporated, taken up in EtOAc. made alkaline with NH4OH. filtered over Hyflo and 
evaporated again. The residue is chromatographed over SiO^ (acetone/hexane 3/7) to yield the desired product 

as a white foam. 40 f\Mr\ 

By following the procedures of Examples 1-4 above or in analogy with Examples 1-3 or 11-13 of WO 

93/09135, the compounds of formula 



- A3 - A, - NH-|^^^ 



a 

CO-OR 



wherein R, A3. A4, Rx. Ry and Z« are as defined in the Table below, may be produced. 
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15 



20 



25 



Ex. R 



5 Z 



6 2 

7 Z 

8 Z 



9 2 
10 Z 

u z 



Za Characterizati 



on 



50 12 Z 



35 



40 



13 Z. 



14 2 



15 Z 



16 Z 
45 17 2 



Val 



Val 
Val 
Val 



Val 
Val 

Val 

Val 

Val 
Val 
Val 



Val 
Val 



Ala 



Ala 
Ala 
Ala 



V 



Ala 



Ala 



Ala 



Ala 



Ala 



Ala 
Ala 



°vQ^ '''''' 



H id. 3R 

t-Bu id. 3R 



614 
• 670 



id. 3R,S(1) 642 



Et id. 3R 



id. 3R 



t.Bu id. 



t.Bu id. 



t.Bu id. 

Et id. 3R 



680 
680 

657 

713 

595 
651 
552 



608 
580 



50 



55 
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Ex. R 



Ry Characterization 



18 Z 

19 Z 

20 Z 

21 Z 



22 Z 

23 Z 

24 2 

25 Z. 

26 Z 



Val 

Val 
Val 

Val 



Val 

Val 

Val 

Val 
Val 



D-Ala 

Ala 
Ala 

Ala 



Ala 

Ala 

Ala 

Ala 
Ala 



Et ^s.^ 



3R 



H S-CS-N(Et)j 
t.Bu id. 



Et 



o 



o 



3R 




t.Bu id. 



H3C 0-^3 



« .0 J- 




Et id. 

/ 



580 

583 
639 

591 



610 

666 

651 

679 
623 



27 Z 

28 Z 

29 Z 



Val 
Val 

Val 



Ala 
Ala 

Ala 



t.Bu id. 
Et id. 



679 
651 

660 



12 



Ex. R 



36 2 val 

35 



40 38 2 Val Ala 



50 
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A 



* \ 2^ Characterizat 



Ala 



31 Z Val 

IS 

32 2 Val 

20 

3^ 2 Val Ala 

25 34 z Val Ala 



Ala 



ion 



10 2 Val Ala h -^Jy- 



Ph 

Ala ij o. 



13 



t . Bu id . 

N— « 



t.Bu id. 



37 Z Val ... 'V:." 



t.Bu id. 



4, ' """^ -.-.JV 669 



o a 



683 



Ph , 646 

o 



589 

645 
550 



2 Val Ala H 

30 N-^ 549 



605 



Ala H 

" 548 



604 
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40 



45 



50 



55 
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Ex. R 



Characterization 



10 



^9 Z 



30 



35 



56 Z 



57 2 



58 Z 



40 39 Z 
60 2 



45 



50 



61 2 

62 Z 

63 2 





id. 

o 

1 

id. 
id. 

Val 

Val 
Val 



Ala 

Ala 
Ala 

o 

id. 
id. 



3R 



o a 





50 


Z 


id. 


id. 


H 


id. 


3S 




51 


2 


id. 


id. 


t.Bu 


Id. 


3R 




52 


2 


id. 


id. 


H 


id. 


3R 


20 


53 


2 


H 




Et 














id. 


3R 


















25 


54 


2 


id. 


id. 


H 


id. 


3R 




55 


2 


id. 


id. 


t.Bu 


id. 


3R 



H id. 3s 



Et id. 3R 



Et id. 3R 

t-Bu id. 3R,S 

H id. 3R,S 

t.Bu id. 3R,S 

Et id. 3R 



A.6''(3) 



- -0.5''(3) 
-0.5»(3) 
-0.2«»(3) 



6.0°(3) 



601.5 
613 



641 



id. 3R,S -23*'(3) 



-U.l«(3) 

-6.9''(3) 
23.A''(3) 



55 
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Ex. R A, Z. Characterization 



10 



65 Z 



20 



25 



68 Z 



67 Z Val 



69 Z Val 



40 



45 



77 UJkJJs^ Val 



Ala Pro H -^.^^ ' 



•9 



-O 

J 



64 2 Val id. Et -o.^^ 3R 19.90(3) 



t5 2 Ala Pro t.Bu id. 679 



H id. 665 



Val id. t.Bu id. 721 



id. 665 





70 


Z 


Val 


id. 


t.Bu 


id. 




721 


30 


71 


Z 


Val 


Spinacin 


H 


id. 




703 




72 


Z 


Val 


id. 


t.Bu 


id. 




759 




73 


Z 


Val 


Pro 


H 


id. 




651 




74 


Z 


Val 


Pro 


Et 


id. 




679 


35 


75 


Z 


Val 


Pro 


Et 


id. 


3R 


679 




76 




Val 


Ala 


Et -o. 




^ 3R 


698 














0 







Ala Et id. 3R 662 



50 



55 
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5 Ex, R 



10 



15 



78 Z 



79 Z 



80 Z 

81 Z 
20 82 Z 

83 Z 

25 

84 2 

85 Z 

30 

86 z 



35 87 z 



88 Z 



40 



45 



89 Z 



id. 
id. 
id. 



id. 
id. 
id. 




id. 
id. 



id. 
id. 




O o 



Val 



Val 



id. 



R 

y 


Z 


Characterization 


Et 


0 a 


a 


664 


Et 


id. 


3R 


53.4*(4) 


Et 


id 


3S 


-30''(4) 


H 


id. 


3R 


44.4''(4) 


H 


id. 


3S 


-19.5«(4) 


H 


id. 


3S 


660 


t.Bu 


id. 


3S 


716 


Et 


id. 


3R 


688 


H 


id. 


3R,S 


624 


H 


id. 


3S 


635 


H 


id. 


3R,S 


727 


t.Bu 


id. 


3R,S 


783 



50 



55 
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5 



Ex. R A3 Characterization 



90 Z 

10 



30 



91 Z id. id- ^ 

15 92 z 



93 2 id. id. 



94 Z id. 

25 95 z -NH-CH-CCI-CCH3-CO- 

CHCCH^)^ 



3R,S 580 



.Bu id. 3R,S 636 



t.Bu id. 3S 697 



20 

id. Et id. 3S 665 



H id. 6^4) 



96 z -NH-CH-CC1=C-C0- 



i-CO- H id. -21^(4) 



(1) : configuration 

(2) : MH* (MS m/z) 

(3) : [ai;° in CHCl, 

^ (4): la]p° in methanol 



45 



SO 



55 



Z protected 2.(HS>aminoisobutyl)thiazole^cart>oxylic add Is used in the '>^J^^°"f.^'^%°!, 
Exampte 46 and is prepaied accorting to the method described by T.Shion et al. .n J.Org.Chem. 1987. 52, 1252 
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2767 (1990)] s thermally rearranged as its trichloroacetimidate [L.E. Overman JACS 9^290^10^^^^^ 
.ntermed,ate .s hydrolyzed to the free amino acid and then protected. ^ 

EXAMPLE 97 : 

OH *^'v^ 
Z-Val-Ala-NHY^CH^- o iTj 

'v O CI 

COOEt 

MH*:644 

measurements are then performed immediately and the sampies stored at 20 "C^^^tnfhl nfh^nT 

p=rndr.x— ^ 

a?dr.tr;:;rrrn?r^^ 

.he«.po.ndsaLon-tox.c"^n^lD™r;re^^^^^^^^^^ 
b) LPS'Fever 

m^mm 

or a variety of autoimmune disease states ' ^""^ °' '"'kemia 

For the above indications the required dosage «il, of «H.rse vary depending upon, for example, the coov 
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10 



15 



20 



pound Of the invention empioyed. the mode of administration, the particular cond|Uon o "^e treated and he 
effect desired. An indicated daily dosage is of the order of from about 0.1 mg to al»ut 1 g/day. conveniently 
administered once, in divided dosages 2 to 4 May. or in sustained release form. 

In accordance with the foregoing the present invention also provides: .^..u.^o,™, 
a) Acompound of formula 1, a physiolog«=ally.hydroiysable and -acceptable 
pharmaceuticany acceptable salt thereof, for use as a phamnaceutical. for example in the treatment of above 
indicated disorders, e.g. for use as an anti-inflammatory agent ™,|i„ en- 

The compounds of the invention may be administered by any conventional route, in Pf'^^'^J^^-^^ 
terally, e.g. o^lly. e.g. in the form of tablets or capsules, or parenteraliy e.g. .n the form °f '"f ^"^"^^^ 
or suspensions or in a suppository form. Unit dosage fom,s contain, for example from about 25 pg to 500 mg 

°'%rZpo:irJrllntK,„maybeadmin.^^ 

form. Such salts may be prepared in conventional manner and exhibit the same order of activity as the free 
compounds. 

Furthermore the present invention also provides: 

b) Apharmaceutical composition comprising a compound of formula la P^f 
and -aciep^ble esteror amide thereof or a phamiaceutically acceptable saltthereof. ^^^.^^'^^^"^^'^^^^^ 
'(Jgether with a phamiaceutically acceptable diluent or carrier therefor. Such compositions may be manufac- 

activity.(^mpoundsofformulalwhereinA.isoptionally substituted proline, or A, andA^formtogethera^^^ 
of formula (aa) or a dipeptide mimetics residue are particularly preferred. 



25 Claims 

1 . A compound of formula I 

R-Ai-ArX-Aa (I) 

wherein 



30 



45 



50 



R is hydrogen, an amino or hydroxy protecting group or optionally ring substituted benzyloxy. 
A, is an a^ydroxy acid residue; an amino acid residue or a thiocarbonyl analogue thereof havmg each 
an optionally protected side chain; or a radical of formula (a) 




35 (a) ^ («) 



wherein ring A is optionally substituted by hydroxy or C.^alkoxy and is CO or CS 

40 and either 

i) A2 is an a-hydroxy acid residue, -NH-CHR3-CO- 



-NH-CH-CO- N . - N - CH - CO - 

1 _jrv.. \/ 



wherein 

R, is Ci^alkyl 

R2 is H. halogen. Ci^^alkyl, CF3 or trityl, 

R, is an optionally protected side chain residue of an a-amino acid, and 

55 Y is C2^lkylene optionally substituted by OH, CH3, C2H5. 0x0. ketal or halogen, 

X is a radical of formula (a) or (b) 



20 



EP 0 618 223 A2 





or 



(b) 

wherein R7 is -CO2H, -CONHOH or a bioisosteric group 

k^Lin^^ * ' ^ cycloaliphatlc residue: tri.(C,^alkyl)methylcarbonyl, d -(C, "Ll- 

kyl)am,noth,ocarbonyl. 4-nitro-phe„yl. 2,e-dichloro-benzoyl; 2,3,6-lrichloro\4-Bvridv^ Jl^t!! 
terednrtrc^en-containingheterocydlcradicaloropHonalVsubsltutedb^^^ 

s7ditrir;trrc^^^^^^ 



ii) A2 is a radical of formula (c) 



-N - CH-R^ - 



(c) 



wherein 

R4 isHorCi_4alkyl 
Re is CO or CS 

r A, and A^ form together a radical of formula (aa). (bb) or (cc) s ,s 1, 2. 3 or 4. 



or 



-NH-CH - CO-N - CH-CO- 



-NH-CH-CHj-O-CH-CO- 



5 h Y 



(aa) 



ib *5 

(bb) 



-NH-CH-COO-CH-CO- 



(cc) 



.^^Hx™— ^^^^^ 
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-N-CH- 




or Rs is 2.3-dihy<iro-2-indanyl, is H and R,. has independently one of the significance given for R„. 

r1 is an optionally protected side chain of the amino acid residue or thiocarbonyl analogue A, indi- 
above, or A, and A. form together a pseud<M«peptide or a dipeptide m,n,et,cs ,«s.due. 

X is a radical of formula (a) or (b) as def ined above, and ^ . ^ • 

0)™-Y. wherein X, is as def ined above, m is 0 or1 and Y. is a cydoal,phat,c residue; tr. 
Vc,!alMl™thyl; optionally ring substituted diphenylmethyl; optionally substituted aryl; oran opfonally 
substituted mono-, di- or tricyclic heteroaryl residue 

"''S^^Xs^rlhan opttonally substituted aryl or pyridyl when A. is oth«- than an a-hydroxy add 

residue A, is -NH-CHFU-CO- and R7 in (a) or (b) is optionally estenf led COOH, ^ 

an a-amino acid. Ye is optionally substituted ar^ and R. .s <>Pt'°f ^ f '^^^^^^^^^ ^CH 
and the physiologically-hydrolysable and -acceptable esters or amides thereof when Rj « -CO^H. 
in free form, in salt form or in the form of complexes. 

2. A compound according to Claim 1 wherein A2 is 

-N - CH-CO- 

\/ 

Xisaradicaloffom,ula(a)asdefinedinaaim1andA,is-CHrX.-CO-Y,.-CH^O-Y,or-CHrS-Y,where- 
in Y, Y„ Y2, Yj and X, are as defined in aalm 1. 

Acompound according to Claim 1 wherein A, is an acid^sidue. X is a^dical o~Ma) 

as defuTed In aalm 1, A^ is -NH-CHRrCO- and A, is -CHz-X,-CO-Y„ -CHj-O-Yj or -CHrS-Y, wherein 
R^. xl YTand Y, are ;s defined in Claim 1 and Y, is a oycloaliphatic residue or a ^membered nrtrogen- 

containing heterocyclic radical. 

Acompound according to Claim 1 wherein A. is other than an -^^^^'^ ^^^^""^^^^^^^ Xo-t or 
acid residue, X is a radical of formula (a) as defined in Claim 1 and A3 .s -CH^XrCO-Y,, -CH^ O 
-CHrS-Ys wherein Xi, Yi, Y2 and Y3 are as defined in Oaim 1. 

A compound according to Claim 1 wherein A, and A. form together « -^'-'f — iMolMaras 
and Rsform together C^^salkylene. -CHY5-CO- has the D configuration. X is a radical of fom^ula (a) as 
defined in Claim 1 and A3 is -CH.-X,-(COWYe wherein Ye is optionally substituted aryl or pyndyl. 

6. A compound according to Claim 1 wherein At and A^ fomr. together a dipeptide mimetics residue. 

7. Acompoundacc«rdingtoClaim1whereinA,andA,formtogetheradipeptidemimeticsresidueofformula 
-NH-CHRib-Wi- wherein Rib is as defined in Claim 1 and Wi is 

CO- ' 



3, 



4. 



5. 




a residue of formula -NH-Wr wherein W2 is 
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8. 



CO- 




o CO- 

SO, — or 




or a residue of formula -O-W3- as defined in Claim 1. 

A process for the preparation of a compound of formula I as defined in Claim 1 which process comnri^c 
! atleast one protecting group from a compound of fomiuia I in pZcteTfrn^oTaTZ^^^ 

protecting group R at the terminal group of a compound of formula |- or ^ 

b) convertrng one compound of formula I Into another compound of formula 1; or 

c) coupling together by an amfde bond two peptide fragments, each of which contains at least ohp «mi 
Irt^:^^^^^^^^ '''''' ^^9-"* contains r^dt^ of^^^^^^^^^^^ 
hill fh ^' P^P"^^ ^"^S"^^"*^ ''^'"a that a protected or unprotecteZotide 
having the sequence according to fomiula I above is obtained and. if necessary tt orote^ 
.ng group or groups from a compound of formula I in protected fo;m- or ^ ' ^' 

d) reacting a compound of fonmula II 

R-Ai-A2-X-CH2-2a (II) 

II^WCOrY '^Tr«i^ r "V"""" ?™ ''''^^"'"9 9'-<'"P' " compounder formula 

"^rli'Ok-YT wherein X, and m are as defined in Claim 1 and Y, is Y Y v v » . , 
derivative thereof when m is 1; ' " " ^' °' ^» " ° functional 

e) for the production of a com^und of fomiula I wherein X is a radical of formula (a) or (b) monoalkv 
lating or monoacylating a compound of formula III ^ ' monoalky- 

R-Aj-A,-NH-CH-CH0H-CHjOH (m) 



wherein R, A, and are as defined in Claim 1 and R,. is an ester group, with a compound HX fCO> 
Y, wherein m, X, and Y, are as defined above, or a functional deLtive thereoTI^ m isl' 
and recoverng a compound of formula^ thus obtained in free or salt fon. or in the fl of a complex. 

■ ^LTm °""f °' ' '° ^"^ "^''^ 1 '° 7. a Physiologically-hydrolysable and ac 

ceptableestBroramidethereoforapham,aceutioailyacceptablesal.tLeof'foruLasapCa^^^^^^^^ 

0. A pharmaceutical composition comprising a compound of formula I according to any one of Claims 1 
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